Thyroglobulin internalized by thyrocytes passes through early and late endosomes.
We have tried to characterize the intracellular compartments involved in the traffic of the thyroid prohormone thyroglobulin (Tg) from the site of storage, the follicular lumen, to the expected site(s) of proteolytic degradation, lysosomes. Electron microscope immunogold labeling with antibodies against Tg, cation-independent mannose-6-phosphate receptor (MPR), or arylsulfatase-A (ArS-A) was used to identify endocytic structures. The implication of these structures in the transport of Tg was analyzed by following the internalization and intracellular fate of Tg-colloidal gold complexes microinjected into the thyroid follicular lumen. Immunogold labeling was performed on ultrathin cryosections of intact pig tissue, in vitro reconstituted thyroid follicles (RTF), and isolated vesicles prepared by differential and isopycnic centrifugation. Microinjection experiments were carried out on RTF. Using double labeling for MPR and ArS-A, we characterized three types of structures: those slightly positive for MPR and ArS-A, those strongly positive for both markers, and those only positive for ArS-A. These compartments exhibited the properties of early endosomes (EE), late endosomes (LE), and lysosomes (L), respectively. Tg immunoreactivity was high in EE, low in LE, and undetectable in L. Similar morphological and immunochemical characteristics of EE, LE, and L were found in intact tissue, RTF, and isolated vesicles. Tg-gold complexes microinjected into the lumen of RTF were efficiently internalized within 5 min into structures with the appearance of EE. Sixty minutes after the injection, Tg-gold complexes were detected into LE and L. We present here the first direct experimental evidence for an involvement of endosomal compartments in the Tg internalization/degradation pathway. The data indicate that internalized Tg molecules are transported to EE and then transferred from EE to LE.